Intracellular calcium stores are involved in growth hormone-releasing hormone signal transduction in rat somatotrophs.
In rat pituitary somatotrophs, the stimulation of growth hormone secretion by growth hormone-releasing hormone (GHRH) is a Ca(2+)-dependent event involving Ca2+ influx. The presence of calcium-induced calcium release (CICR) Ca2+ stores has been suggested in these cells. The aim of our study was to demonstrate the presence of CICR stores in rat somatotrophs and to determine their function in GHRH Ca2+ signalling. To this end we measured cytosolic free Ca2+ concentration ([Ca2+]i), using indo-1 in purified rat somatotrophs in primary culture, while altering intracellular Ca2+ stores. Ionomycin (10 ttM) or 4-bromo-A23187 (10 ItM), used to mobilise organelle-bound Ca2+, raised [Ca2+]i in the absence of extracellular Ca2+. Caffeine (5 to 50 mM), used to mobilise Ca2+ from CICR stores, transiently raised [Ca2+]i in 65% of cells tested. The response to 40 mM caffeine was abolished when Ca2+ stores were depleted, with 1 microM thapsigargin or with 10 microM ryanodine. All cells that responded to 40 mM caffeine responded to 10 nM GHRH. The [Ca2+]i response to 10 nM GHRH was reversible and repeatable. However, the second response was 38% smaller than the first. Ryanodine treatment abolished the reduction in the second [Ca2+]i response, while thapsigargin increased the reduction by 67%. We conclude that rat somatotrophs possess CICR Ca2+ stores and that they account for 30-35% of the GHRH-induced increase in [Ca2+]i, and that their partial depletion is involved in somatotroph desensitization.